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® The shaft for heddle frames comprises a bar (1) 
on which surface layers (2) made of non-metallic 
material are associated. The bar (1) and the layers 
(2) delimit a box-like compartment (3) which is filled 
with a non-metallic material (4) and is closed, on the 
side opposite to the bar, by a member (5) which is 
shaped so as to have anchoring points (6) for hedd- 
les. 
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The present invention relates to shafts for hed- 
dle frames made of composite materials. 

In mechanical weaving looms currently in use, 
as is known, heddle frames constitute a highly 
critical component for the perfect execution of the 
weaving. Heddle frames must furthermore comply 
with mutually contrasting mechanical requirements; 
they must in fact be light but resistant to mechani- 
cal stresses, they must be wear-resistant and easi- 
ly interchangeable and must finally have maximum 
quietness once installed. 

A heddle frame is composed of a frame with a 
substantially rectangular shape which supports, by 
means of the strips rigidly associated with the 
cross-members or shafts, the heddles, which are 
laminae provided, in their median portion, with an 
eye or slot. The warp threads of the fabric pass 
within the eyes of the heddles. 

Said laminae can slide freely and are hooked, 
above and below, to said strips which are rigidly 
associated with the shafts. 

The problems of heddle frames, and of shafts 
in particular, are numerous. The shafts are in fact 
subjected to heavy dynamic stresses, when the 
frame moves the warp, and the strips are subjected 
to considerable wear at the points of contact with 
the heddles. 

The strips are furthermore fixed to the shafts 
by means of anchoring means which normally are 
rivets, thus providing the premises for critical 
points for the breakage of the strips and of the 
shafts themselves. 

The shafts are generally made of extruded 
aluminum and the strips are made of steel having, 
in the heddle sliding region, a wear-resistant sur- 
face treatment. 

Heddle frames must therefore withstand heavy 
dynamic stresses. In order to respond to these 
stresses, so far the structure of the heddle frame 
has been stiffened by increasing the transverse 
dimensions of both the shafts and the uprights or 
brackets, and by designing the internal structure of 
the extruded element so as to increase the sup- 
porting ridges of the structure. These constructive 
methods have only Increased the performance of 
heddle frames to a very small extent, without solv- 
ing the problem completely, especially in very high 
speed applications. 

The aim of the present invention is to eliminate 
or substantially reduce the disadvantages de- 
scribed above in known types by providing shafts 
for heddle frames made of composite materials. 

Within the above aim, an object of the present 
invention is to provide shafts for heddle frames 
which increase resistance to dynamic stresses by 
having an innovative geometry while maintaining 
full compatibility and interchangeability with the 
heddle frames currently in use. 


Not least object of the present invention is to 
provide shafts for heddle frames which are rela- 
tively easy to manufacture at competitive costs. 

This aim, these objects and others which will 
become apparent hereinafter are achieved by 
shafts for heddle frames made of composite ma- 
terials according to the invention, characterized in 
that they are composed of a bar on which surface 
layers of non-metallic material are fixed, said bar 
io and said layers delimiting a box-like compartment 
which is filled with non-metallic material and is 
closed, on the side opposite to said bar, by at least 
one element defining anchoring points for heddles. 
Further characteristics and advantages of the 
75 invention will become apparent from the descrip- 
tion of a preferred but not exclusive embodiment of 
shafts for heddle frames made of composite ma- 
terials according to the invention, illustrated only by 
way of non-limitative example in the accompanying 
20 drawings, wherein: 

figure 1 is a transverse sectional view of a shaft 
for heddle frames according to the invention; 
figure 2 is a transverse sectional view of a shaft 
for heddle frames according to the invention; 
25 figure 3 is a transverse sectional view of a shaft 
for heddle frames according to the invention; 
figure 4 is a transverse sectional view of a shaft 
for heddle frames according to the invention; 
figure 5 is a transverse sectional view of a shaft 
30 for heddle frames according to the invention; 

figure 6 is a transverse sectional view of a shaft 
for heddle frames according to the invention; 
figure 7 is an enlarged view of a detail of the 
shaft of figure 6; 
35 figure 8 is an elevation view of a coil of filament 
winding; 

figure 9 is an elevation view of brackets ob- 
tained from the coil of figure 8; 
figure 10 is a transverse sectional view of a 
*o shaft for heddle frames according to the inven- 
tion; 

figure 11 is an enlarged view of a detail of the 
shaft of figure 1 0; 

figure 12 is an elevation view of a heddle frame 
ts provided with shafts according to the invention; 
and 

figure 13 is a transverse sectional view of a 
further embodiment of the shaft. 
With reference to figure 1, a shaft for heddle 
so frames made of composite materials, according to 
the invention, is composed of a bar 1 on which 
surface layers 2 made of a non-metallic material 
are fixed. The bar 1 and the. layers 2 delimit a box- 
like compartment 3 which is filled with non-metallic 
55 material 4. The box-like compartment 3 is closed, 
on the side opposite to the bar 1, by a monolithic 
strip 5 which is shaped so as to have anchoring 
points 6 for heddles. 
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The bar 1 is made of pulverized extruded ma- 
terial or of extruded aluminum, and is shaped (see 
figure 4) so as to have grooves or recesses 7 for 
providing couplings to anchoring points for connec- 
tion to the textile machine or couplings of other 
kinds. 

The surface layers 2 are made of composite 
materials, (e.g. carbon fibre); the material 4 which 
fills the box-like compartment 3 is constituted by 
material which is foamed or. preformed or injected 
into said box-like compartment 3. 

The monolithic strip 5 is obtained by bending 
an aluminum or steel lamina or by extruding alu- 
minum, and has a curled portion 9 which is in- 
serted between the surface layers 2. 

In figure 2, the anchoring points 6 are con- 
stituted by a lamina 8 which is fixed to the mono- 
lithic strip 5 by means of either welding or brazing 
or is made monolithically. 

In figures 3 and 4, the monolithic strip 5 is 
shaped differently and does not have a curled 
portion 9 between the layers 2 but connects the 
inner surfaces of the box-like compartment 3. 

Each one of figures 5, 6 and 10 is a view of a 
shaft for heddle frames made of composite materi- 
als, which is composed of a bar 10 on which 
shaped surface layers 1 1 , made of composite ma- 
terial, are fixed. The bar 10 and the layers 11 
delimit a box-like compartment 12 which is filled 
with non-metallic material 13 and is closed, on the 
opposite side with respect to said bar, by shaped 
portions which are defined in the surface layers 1 1 
and define anchoring points 14 for the heddle sup- 
porting strips. 

The materials used in this other embodiment of 
a shaft according to the invention are the same 
ones described above. 

In particular, in figure 5, the shaped portions 
are defined on one of the layers 11 which con- 
stitute the composite material (e.g. carbon fibre); a 
seat 16 is defined between the layers 11 for a bar 
17, which is made of a metal such as aluminum, 
steel or the like, and remains enclosed within the 
layers 1 1 by means of continuous and monolateral 
anchoring points 14. In this embodiment, the com- 
posite material (e.g. carbon fibre) is furthermore 
folded so as to define a hook 18 which constitutes 
the anchoring points. The terminal portion 19 of the 
hook 18 is provided with a rim 20, figure 7, made 
of wear-resistant material, so as to reduce friction 
with the heddles. 

For heddles with double hooks, a shaft pro- 
vided with an anchor having a bilateral tooth 23 is 
illustrated in figure 10. In this shaft, the terminal 
shaped portion of the carbon fibre material delimits 
a cavity 21 within which a bar 22, made of a metal 
such as aluminum, steel or the like, is inserted. The 
surface of the twin tooth 23 thus obtained is coated 


with appropriate wear-resistant treatments. Each 
heddle, as illustrated in figure 11, must have a 
tongue-like hooking point 24 in order to engage the 
double tooth 23. 

s As illustrated in figure 13. in order to avoid 

rotation of the heddle, the carbon fibre defines a 
seat 30 with complementarily inclined teeth 31 
which act as support for a twin-toothed hook 32 
which, by having a complementary configuration, 

70 couples to the teeth 31 . 

By means of the shafts described above it is 
possible to manufacture heddle frames of the type 
illustrated in figure 12. Said heddle frame is com- 
posed of an upper shaft 24 which has two separa- 

rs tors 27 and two couplings 28 for motion transmis- 
sion. The shafts 24 and 26 are mutually connected 
by means of lateral brackets 29 made of filament 
winding. 

The shafts 24 and 26 are provided with dif- 
20 ferent heights, so as to advantageously minimize 
the deformations caused by the distribution of the 
dynamic loads. In particular, the height of the up- 
per shaft 24 is greater than that of the lower shaft 
26. 

25 Another measure for further reducing the de- 

formations due to the dynamic stresses is to pro- 
vide both shafts with variable profiles, i.e. to in- 
crease the height of the cross-section of the shaft 
from its ends toward its center, obtaining an outer 

30 profile of the shafts which resembles a catenary. 
The cross-section increase affects the side op- 
posite to the continuous anchoring region. 

The brackets 29 made of filament winding are 
obtained by means of a method illustrated in fig- 

35 ures 8 and 9. The filament winding is wound on a 
spindle so as to obtain a cylinder 30. Said cylinder 
is sliced with appropriate thicknesses so as to 
obtain rings which are cut further to obtain the 
brackets 29. By means of this method it is possible 

40 to also provide the above described bars 1 and 10. 

The bars 1 and 10 may be obtained not only 
from filament winding or from extruded aluminum 
but also from pulverized extruded materials. 

The invention thus conceived is susceptible to 

45 numerous modifications and variations, all of which 
are within the scope of the inventive concept. All 
the details may furthermore be replaced with other 
technically equivalent elements. 

In practice, the materials employed, as well as 

so the dimensions, may be any according to the re- 
quirements. 

Where technical features mentioned in any 
claim are followed by reference signs, those refer- 
ence signs have been included for the sole pur- 
55 pose of increasing the intelligibility of the claims 
and accordingly, such reference signs do not have 
any limiting affect on the scope of each element 
identified by way of example by such reference 
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signs. 
Claims 


Shaft for heddle frames made of composite 5 
materials, characterized in that it comprises at 
least one bar on which surface layers of non- 
metallic material are fixed, said bar and said 
layers delimiting a box-like compartment which 
is filled with non-metallic material and is 10 
closed, on the side opposite to said bar. by at 
least one element defining anchoring points for 
heddles. 

Shaft according to claim 1. characterized in 75 
that said at least one element defining said 
anchoring points comprises a monolithic strip. 

Shaft according to claim 1, characterized in 
that said surface layers of non-metallic material 20 
comprise shaped surface layers having shaped 
portions, and in that said at least one element 
defining said anchoring points comprises said 
shaped portions of said surface layers. 

Shaft for heddle frames, according to claim 1, 
characterized in that said bar is made of pul- 
verized extruded material. 

Shaft for heddle frames, according to one or 
more of the preceding claims, characterized in 
that said bar is made of extruded aluminum. 
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6. Shaft for heddle frames, according to one or 
more of the preceding claims, characterized in 35 
that said bar is made of filament winding. 

7. Shaft for heddle frames, according to one or 
more of the preceding claims, characterized in 

that said surface layers are made of carbon 40 
fibre. 

8. Shaft for heddle frames, according to one or 
more of the preceding claims, characterized in 

that said monolithic strip is provided by means 45 
of bendings performed on metal laminae. 

Shaft for heddle frames, according to one or 
more of the preceding claims, characterized in 
that said monolithic strip is provided by means 50 
of an extruded aluminum element. 

Shaft for heddle frames, according to one or 
more of the preceding claims, characterized in 
that said anchoring points are protected by 55 
means of wear-resistant reinforcement treat- 
ments. 


11. Shaft for heddle frames, according to one or 
more of the preceding claims, characterized in 
that said non-metallic materia! for filling said 
box-like compartment is a preformed foamed 
material to which said bar and said surface 
layers are fixed. 

12. Shaft for heddle frames, according to one or 
more of the preceding claims, characterized in 
that said non-metallic material for filling said 
box-like compartment is foamed material in- 
jected into said box-iike compartment. 

13. Shaft for heddle frames, according to one or 
more of the preceding claims, characterized in 
that said surface layers are made of composite 
material shaped and folded without joints. 

14. Shaft for heddle frames, according to one or 
more of the preceding claims, characterized in 
that said shaped portions and said folded por- 
tions constitute said heddle anchoring points. 

15. Shaft for heddle frames, according to one or 
more of the preceding claims, characterized in 
that said shaped portions delimit cavities within 
which metallic strips are inserted. 

16. Heddle frame, characterized in that it com- 
prises shafts made of composite materials 
which are mutually connected by means of 
brackets, said shafts having different heights. 

17. Heddle frame according to the preceding 
claim, characterized in that an upper shaft has 
a greater height than the lower shaft, said 
lower shaft having couplings for connection to 
means for transmitting the motion of the textile 
machine or of the weaving loom. 

18. Heddle frame according to one or more of the 
preceding claims, characterized in that said 
shafts have a profile shaped essentially like a 
catenary on the side which is opposite to the 
heddle anchoring points. 
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